Tumour samples. A total of 428 patients were treated at The Department of Surgery of Wroclaw Medical University from 2005 to 2008 due to the diagnosis of breast cancer. All of them had their preoperative CA 15-3 and CEA serum concentrations measured. In all patients tumours were invasive cancers in stages I-III, and the mean age of patients was 52.5 years (range 24-83 years). All the patients in the study were women and 54.5% of them were postmenopausal.
Introduction
For many malignancies, serum tumour markers play an important role in patient management. In breast cancer the role of serum markers is less well established [1] [2] [3] . The elevation of serum markers in breast cancer may be helpful in early diagnosis, determining prognosis, predicting response or resistance to specific therapies, surveillance after primary surgery, and monitoring therapy in patients with advanced disease [4] [5] [6] . Breast cancer is a heterogenic disease and none of the available markers is increased in all patients with breast cancer even in an advanced stage of the disease [2, 4] . It is not known whether the presence of increased preoperative level of the most widely used markers as CA 15-3 and CEA depends on the histological type of the breast cancer.
The aim of the study was to assess the relationship between histological type of the breast cancer and the presence of the increased serum levels of breast cancer markers like CEA and/or CA 15-3.
were critically reviewed and classified according to the criteria of WHO [7] .
Statistical analysis. The frequency of occurrence of the elevated serum levels of CEA and CA 15-3 tumour markers were calculated for the whole population and for the groups according to the disease stage assessed according to the TNM system and histological types of the carcinomas. The differences between these frequencies were compared using Ch2 test. Taking into account that ductal cancer malignancy was the most common type, the patients were dichotomized according to its presence or absence. The logistic regression analysis was performed to assess the relationship between ductal type of breast cancer and the presence of the CEA and CA 15-3 elevation in the serum of these patients and the stage of the disease. P less than 0.05 was regarded as significant.
Results
According to staging criteria of the TNM system, 21% of patients (90 cases The CA 15-3 and CEA serum levels were available in records of the all patients in the study and CA 15-3 levels were in the normal range in 55.6% and elevated in 44.4%, CEA levels were in the normal range in 52.8% and elevated in 47.2% (p=NS).
Elevated CA15-3 levels were observed in 38.9% of stage I patients, 42.4% of stage II, and 46.2% of stage III patients (p=NS).
Elevated serum levels of CEA were observed in 47.8% of stage I patients, 48.2% of stage II and 46.2% of stage III patients (p=NS).
In patients with ductal carcinoma, elevated serum levels of CEA and CA13-5 were observed in 48.7% and 42.2% respectively. In the lobular type, the respective figures were 42.4% and 52.5%, and in non-ductal/tubular types were 48.1% and 40.4% (p=N/S). Statistical analysis revealed a trend toward higher frequency of elevated CEA in patients with ductal carcinoma vs lobular type.
The presence of serum CEA and CA15-3 elevation in the patients with breast cancer divided into groups with respect to the stage of the disease was presented in Table 1 . The occurrence of CEA and CA15-3 elevation in the patients with breast cancer divided into groups with respect to the histological type was shown in Table 2 . The presence of serum CEA and CA15-3 elevation in the patients with breast cancer divided into group with ductal and non-ductal type of cancer is depicted in Table 3 .
Logistic regression analysis revealed that ductal type of breast cancer was related to the elevated serum level of CEA (OR: 6.2 95% CI (2.1-18.4) p<0,001). The elevated serum level of CA 15-3 was negatively related to the occurrence of ductal cancer (OR: 0.16, 95% CI (0.05-0.46) p<0.001) and the stage of the disease was not related to the ductal type. 
Discussion
CEA and CA 15-3 are the most widely used serum markers in breast cancer. The occurrence of elevated levels of these tumour markers are similar to those observed in other studies and confirm their low sensitivity for early breast cancer [8] .
The main finding of our study was lack of relationship between the elevation of the serum level of breast cancer tumour markers CEA and CA 15-3 and the cancer histological type. The logistic regression analysis allowed to show that the presence of ductal type of breast cancer was related with the normal serum level of CA 15-3 and elevated serum level of CEA. Indeed, normal levels of CA 15-3 and elevated levels of CEA were present in 6.5% of patients with ductal type and only in 2.6% of patients with non-ductal type thus the ratio of the patients fulfilling this criterion in the former group is nearly 3 times higher than in the later, however low absolute numbers of these patients reduced the clinical importance of this finding. Our results are concordant with the results of other authors who have shown that serum CEA was present in each histological type of the breast tumours and in the invasive ductal tumors it was slightly higher than in the lobular ones [9] . Different histological types of breast cancer have similar propensity to produce increased amount of serum CEA and CA 15-3 although the immunohistochemical tests revealed that in ductal tumors more cancer cells stain for CEA than in other breast cancers [10] . Oncogenic mechanisms may be heterogenic in breast ductal and lobular epithelium but these two origins of breast cancer are not considerably different with respect to the increased serum level of CEA and CA 15-3.
The second finding was the lack of significant dependence of the disease stage and the occurrence of elevated levels of CEA and CA 15-3. The results of other authors regarding the relationship between diseases stage and the level of tumour markers are discordant. Some authors have reported more frequent occurrence of the elevated plasma levels of these tumour markers in more advance stages of that disease but others have reported lack of statistical relation between serum levels of these markers with disease stage [11] . Moreover the preoperative serum CA 15-3 level is useless for determining the histologic grade of the tumor [3] . The differences between studies may depend on the clinical characteristics of the studied group. The relation between disease stage and the presence of the elevation of CEA and CA 15-3 levels is more obvious in studies performed on the unselected patients with breast cancer with the subgroup of patients with metastases. Our group was preselected as only the surgical patients were included.
CA 15-3 is used for surveillance and monitoring of therapy in patients with breast cancer, however even in advanced stage disease its levels may remain within normal range [12, 13] . In these circumstances it is recommended to consider testing other tumour markers for the monitoring purposes. Our results indicate low significance of the CEA serum level for this purpose as only about 10% of patients with normal level of CA 15-3 had elevated CEA serum concentration. Similar results for both markers (either both negative or both positive) was observed in 92% of cases whereas only in 8% of the patients one of the studied markers is elevated whereas the second was within normal values. That indicated low efficacy of the method of tumour marker analysis relying on measurement of CEA serum level when CA 15-3 is within normal range. Other authors have also reported that analysis of CEA serum level along with that of CA 15.3, rather than the latter alone added only a 6% to its sensitivity in overall population [14] . The histological types of breast cancer are not significantly related with the presence of the elevated serum levels of CEA and /or CA 15-3. The elevated level of CEA and normal level of CA 15-3 significantly indicate ductal cancer although this configuration of tumor marker levels is not common. In the studied population most of patients had concordant (either elevated or both normal) levels of CEA and CA 15-3 thus the examination of CEA when CA 15-3 is within normal values yields only a small increase in sensitivity. The presence of elevated serum levels of CEA and CA 15-3 was not significantly related with the stage of the disease according to TNM classification in the group of breast cancer patients referred for breast surgery.
